Inactivation of DNA repair gene O6-methylguanine-DNA methyltransferase by promoter hypermethylation and its relation to p53 mutations in esophageal squamous cell carcinoma.
The development of esophageal squamous cell carcinoma (ESCC) has been linked to exposure to carcinogens such as nitrosamines that cause various alkyl DNA damages and O6-methylguanine-DNA methyltransferase (MGMT) is a primary defence against alkylation-induced mutagenesis and carcinogenesis. This study was to investigate the role of inactivation of MGMT by promoter hypermethylation and its relation to p53 mutations in ESCC. Methylation of MGMT promoter was determined by methylation-specific polymerase chain reaction in 119 ESCC specimens, 22 corresponding tissue samples adjacent to the tumors, and 21 normal epithelial specimens of the esophagus. The levels of MGMT protein in ESCC with methylated or unmethylated MGMT were analyzed by quantitative immunohistochemistry. Mutations of p53 in 119 ESCC were detected by denaturing high-performance liquid chromatography and sequencing. We found that all 21 normal esophageal tissues had unmethylated MGMT; however, among 119 ESCC, 46 (38.7%) had hypermethylated MGMT. This epigenetic change also occurred in some normal tissues adjacent to the tumors. The level of MGMT protein in MGMT-methylated ESCC was significantly lower than that in MGMT-unmethylated ESCC, whereas great inter-individual variation and poor expression was also observed among MGMT-unmethylated ESCC. Fifty-one percent (61/119) ESCC showed p53 mutations but the distribution of the mutations did not differ significantly between MGMT-methylated ESCC (44%) and MGMT-unmethylated ESCC (56.2%; P = 0.18). MGMT promoter hypermethylation was neither associated with overall G:C to A:T mutations nor associated with this type of mutations in non-CpG dinucleotides in p53. Our results demonstrate that inactivation of MGMT by aberrant promoter methylation is a frequent molecular event in ESCC. This epigenetic alteration is an important, but may not be the sole, mechanism leading to the impaired expression of MGMT. Aberrant MGMT methylation seemed not to be associated with overall frequency and spectrum of p53 mutations in ESCC.